Identification of a regulatory autophosphorylation site in the serine-threonine kinase RIP2.
Receptor-interacting protein 2 (RIP2) is a serine-threonine kinase that mediates signaling for many receptors of the innate and adaptive immune systems. Toll like receptors (TLR) are an important component of the innate immune response. Stimulation of RIP2-deficient cells with ligands for TLR 2, 3 and 4 results in impaired cytokine production and decreased activation of NF-kB and MAP kinases compared to wild-type cells. Stimulation of TLR 4 with its ligand lipopolysaccaride (LPS) leads to the activation of RIP2 kinase activity and its autophosphorylation. Here we identify serine residue 176 as a site of autophosphorylation using a combination of mass spectrometry and mutational analysis. Mutation of S176 to alanine not only abolishes autophosphorylation of RIP2 but also significantly decreases its catalytic activity. A phospho-specific anti-S176 antibody detects wild-type RIP2 but not kinase-dead RIP2 or the RIP2 S176A mutant. Endogenous RIP2 in THP-1 cells and mouse bone marrow derived macrophages can be detected by the phospho-RIP2 (S176) antibody only after stimulation with LPS suggesting that the antibody recognizes activated RIP2. In summary, our results indicate that S176 is a regulatory autophosphorylation site for RIP2 and that S176 phosphorylation can be used to monitor the activation state of RIP2.